Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.011 Å; R factor = 0.064; wR factor = 0.161; data-to-parameter ratio = 22.0. 
Related literature
For related structures of biphenyl-4-yl ester 2,2,2-trichloroethyl esters of sulfuric acid, see: Li et al. (2008 Li et al. ( , 2010a . (Dhakal et al., 2012) and poplar plants (Zhai et al., 2013) . In vitro studies demonstrate that PCB sulfates are both substrates and inhibitors of mammalian cytosolic sulfotransferases (Liu et al., 2006; Wang et al., 2006; Liu et al., 2009 ).
Only limited structural information about sulfate mono-and diesters of hydroxylated PCBs is available to support structure-activity or structure-property relationship studies. Here we report the structure of the title compound, a biphenyl-4-yl 2,2,2-trichloroethyl sulfate with two chlorine substituents ortho to the sulfate group, to contribute to the number of available crystal structures.
The two independent molecules of the title compound in the asymmetric unit are related by a pseudo-inversion center.
The length of the C aromatic -O bonds of the two molecules are 1.393 (9) and 1.397 (9) Å, respectively. These bond lengths are comparable to the C aromatic -O bond length (1.405 Å) reported for the structurally related 2′,3,5,5′-trichloro-biphenyl-4-yl 2,2,2-trichloroethyl sulfate (Li et al., 2010b) . In contrast, biphenyl-4-yl 2,2,2-trichloroethyl sulfates without electronegative chlorine substituents ortho to the sulfate group have slightly longer C aromatic -O bond length ranging from 1.426 to 1.449 Å (Li et al., 2008; Li et al., 2010b; Li et al., 2010a; Li et al., 2010c) .
The lengths of the PCB sulfate ester bond of the title compound (i.e., S1-O1) are 1.600 (5) and 1.590 (5) Å. In contrast, biphenyl-4-yl 2,2,2-trichloroethyl sulfates without chlorine substituents ortho to the sulfate group typically have shorter sulfate ester bond lengths ranging from 1.563 to 1.586 Å (Li et al., 2008; Li et al., 2010b; Li et al., 2010a; Li et al., 2010c) . Similar to aromatic sulfate monoesters (Brandao et al., 2005; Denehy et al., 2006) , this difference suggests that chlorine substituents ortho to the sulfate group decrease the stability of the S-O ester bond.
The dihedral angle of the biphenyl moiety of PCB derivatives is a structural parameter associated with the affinity of PCB derivatives for cellular target molecules. The two molecules of the title compound have solid state dihedral angles of 37.8 (2)° and 35.0 (2)°. Similarly, structurally related biphenyl-4-yl 2,2,2-trichloroethyl sulfates have dihedral angles ranging from 4.9° to 41.8° in the solid state (Li et al., 2008; Li et al., 2010a; Li et al., 2010c) . The fact that biphenyl-4-yl 2,2,2-trichloroethyl sulfates without ortho chlorine substituents adopt a range of dihedral angles can be explained by crystal packing effects, which force the biphenyl moiety to adopt an energetically less favorable conformation in the solid state.
Experimental
The title compound was synthesized from 3,4′,5-trichlorobiphenyl-4-ol and 2,2,2-trichloroethyl sulfonyl chloride using 4-dimethylaminopyridine as catalyst as reported previously (Li et al., 2008) . Crystals suitable for X-ray diffraction analysis were obtained by slow evaporation of a methanolic solution.
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Refinement H atoms were found in difference Fourier maps and subsequently placed in idealized positions with constrained distances of 0.99 Å (R 2 CH 2 ), 0.95 Å (C sp2 H), and with U iso (H) values set to either 1.2U eq or 1.5U eq (RCH 3 , OH) of the attached atom.
The two independent molecules are related by a pseudo-inversion centre, which results in large correlations between the displacement parameters. In order to ensure satisfactory refinement, the displacement parameters of equivalent atoms in each molecule were constrained to be the same using the EADP command of SHELXL97. Geometric parameters (Å, º) S1A-O4A 1.408 (5) S1B-O3B 1.396 (6) S1A-O3A
Computing details
1.414 (6) S1B-O4B 1.409 (5) S1A-O2A
1.563 (6) S1B-O2B 1.563 (6) S1A-O1A
1.600 (5) S1B-O1B 1.590 (5) O1A-C4A
1.393 (9) O1B-C4B 1.397 (9) O2A-C7A
1.464 (9) O2B-C7B 1.434 (9) Cl1A-C3A
1.722 (9) Cl1B-C3B 1.720 (8) Cl2A-C5A
1.749 (7) Cl2B-C5B 1.726 (7) Cl3A-C4′A 
